EP 0 945 892 A3

Européaisches Patentamt

(29) 0’ European Patent Office
Office européen des brevets

(11) EP 0 945 892 A3

(12) EUROPEAN PATENT APPLICATION

(88) Date of publication A3:
10.10.2001 Bulletin 2001/41

(43) Date of publication A2:
29.09.1999 Bulletin 1999/39

(21) Application number: 99302176.5

(22) Date of filing: 22.03.1999

(51) Intcl.”. HO1J 27/04, HO1J 27/02,
HO01J 37/08

(84) Designated Contracting States:
ATBECHCYDEDKESFIFRGBGRIEIT LI LU
MC NL PT SE
Designated Extension States:
AL LT LV MK RO SI

(30) Priority: 27.03.1998 US 49642

(71) Applicant: Axcelis Technologies, Inc.
Beverly, MA 01915 (US)

(72) Inventors:
» Graf, Michael Anthony
Cambridge, Massachusetts 02138 (US)
» Benveniste, Victor Maurice
Cloucester, Massachusetts 01719 (US)

(74) Representative: Burke, Steven David et al
R.G.C. Jenkins & Co.
26 Caxton Street
London SW1H ORJ (GB)

(54)  System and method for in-process cleaning of an ion source

(57) A method and system for in-process cleaning
of an ion source (12) is provided. The ion source (12)
comprises (i) a plasma chamber (22) formed by cham-
ber walls (112, 114, 116) that bound an ionization zone
(120); (ii) a source of ionizable dopant gas (66) and a
first mechanism (68) for introducing said ionizable do-
pant gas into said plasma chamber; (iii) a source of
cleaning gas (182) and a second mechanism (184) for
introducing said cleaning gas into said plasma chamber;
and (iv) an exciter (130) at least partially disposed within
said chamber for imparting energy to said ionizable do-
pant gas and said cleaning gas to create a plasma within
said plasma chamber. The plasma comprises disasso-

13 68

ciated and ionized constituents of said dopant gas and
disassociated and ionized constituents of said cleaning
gas. The disassociated and ionized constituents of said
cleaning gas react with said disassociated and ionized
constituents of said dopant gas to prevent formation of
deposits of elements contained within said ionizable do-
pant gas on surfaces of said chamber walls. The clean-
ing gas may be, for example, nitrogen trifluoride (NF5),
and the ionizable dopant gas may be, for example, ei-
ther phosphine (PH3) or arsine (AsH;). Mass flow con-
trollers control the ratio of cleaning gas to ionizable do-
pant gas introduced into said plasma chamber, which is
greater than 0:1 and preferably at least 3:1.
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